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It has been said that universal peace may be expected when
the engines of war become so sure and deadly that no man dare
fight. This statement is somewhat crude and doubtless does a
grave injustice to the standard of human courage, although per-
haps it holds a germ of truth. It is certainly true that the in-
creased deadliness of modern war-engines has been followed by
a marked diminution of fatalities in action, and such sanguinary
engagements as have occurred in recent years have generally
been under conditions involving obsolete equipment.
There are few direction,s in which, electricity is capable of a
greater variety of useful applications than in connection with
the art of war, and the sole purpose of this brief paper is to make
an appeal for clos r cooperation between civilian electrical en-
gineers and that clther large group of scientists and engineers;
namely, officers of Ithe United States Army and Navy.
The AMERICAN }NSTITUTE OF' ELECTRICAL ENGINEERS has at-
tained a standing 3nd position which entitle it to respect as a
national institution; and it seems right and proper that this IN-
STITUTE should ser{e, so far as it may, the interests of the United
States Government in connection with the improvement and
dlevelopment of our war equipment and methods.
To the officers of the United States Army and- Navy, elec-
tricity is but one of many forces to be utilized in connection with
military appliance, and systems. It is therefore not presump-
tuous to assume tlat we, who are specialists in this science alone,
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may well hope to be of material and lasting assistance in the de-
velopment or betterment of appliances of this class.
It may perhaps be said that such conditions of cooperation
already exist, and it is quite true that in any directions this
is the case. Close analysis of the facts, however, will show that
such cooperation has been almost wholly confined to those mili-
tary applications of electricity which are closely paralleled by
similar applications in industrial pursuits. There are certain
classes of applications, however, which are so purely military
in their character as to have received no necessary attention by
reason of commercial demands.
I may cite, for example, the general question of range and
position finders, or, to make the proposition yet more concrete,
the more or less automatic transmission of angles from remote
points in a way so positive and reliable as to withstand the rough
and arduous conditions of sustained military service. I may also
cite the development of the submarine mining system and its
control. In connection with this work as well as with range
finding systems, etc., I have had some actual experience under
service conditions.
Mining systems are probably typical of those military appli-
cations of electricity which have been developed exclusively
within the service. None of the privileged few who are famil-
iar with the United States system as compared with foreign
systems of the same character can fail to appreciate the high
genius of Gen. Abbott and his coadjutors, yet I feel that in-
telligent study'by a body of engineers, whose specialty and sole
occupation is the study of applied electricity, mnight result in ma-
terially improving the effectiveness of the system and its devices.
I fully realize that the mine defence system of the United
States, in common with those of most European countries, has
been regarded as necessarily an official secret of a certain limited
branch of the service, formerly the Corps of Engineers, now the
Artillery Corps. It is, however, well known that such secrecy
cannot be very effectively maintained, as is well proved by the
fact that there are probably few officers in our service who are
not familiar with the systems in use in most of the large Eu-
ropean States, and it is probably true that Gen. Abbott's sys-
tem (now greatly modified) has been well- understood in foreign
services for some time. Proper official secrecy does not, in
short, bar the mining system from such benefits as might result
from civilian collaboration.
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The rapid and accurate transmission of angles in connection
with base line range and position finding from permanently
established stations, and the indication of these angles (or even
their resultants) at gun positions, mine control stations, or in
mortar batteries, present an especial field in connection with
which civilian engineers of. wide experience might be of ma-
terial aid, since in this field very numerous alternative methods
may be resorted to, each quite different from the other, and each
involving the application of ideas based on devices which have
been used either in the laboratory, or commercially for other
purposes. Such devices might be modified to form the bases
of successful systems. The AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS might very properly take up the study of such ab-
stract problems as these, which together with many similar
propositions are so academic in their character as to be quite
free from the least suspicion of commercialism.
There is another field in which civilian engineers might be of
material service to the regular establishment. I refer to the
elaboration of plans and the locating of materials for emer-
gency projects. It is quite certain that the civilian engineer is
best situated to keep track of materials manufactured for com-
mercial use and to advise application for war purposes. When
it becomes necessary to accomplish military ends with makeshift
materials, the aid of the civilian engineer in advising with what
materials the end can be accomplished, and where these ma-
terials can be located, is obviously likely to be helpful. It
would seem unwise to wait until the emergency alises to give
consideration to this important subject.
It is. to be remembered that a war with a first-class power
would necessitate the immediate execution of a large mass of
electrical work, especially in connection with coastwise defences,
communicatiors and mining, A very large number of trained
menl must necessarilv be employed in order to execute such work
promptly, and these men must be drawn either from the en-
listed forces of the army, or must be raised as volunteer troops
after the emergency has arisenl. Some comprehensive plan
should be elaborated for the finding, organizing and concen-
trating of a volunteer force of trained electricians officered in.
part by electrical engineers, and commanded by officers from tha
branch of the regular establishment responsible for the work
-under execution.
A systematic study of this problem would almost certainly
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result in recommendations for the establishment of a permanent
reserve force, possibly taking the form of a national militia and
comnparable with the Royal Volunteer Electrical Engineers of
Great Britain, It is even conceivable that such an organization
might very properly be found to require a permanent cadre,
forming a small skeleton attached to the regular establishment,
or more probably a small permanent staff of officers.
The volunteer establishment of Great Britain includes 20
companies of submarine miners, which are organized into" Min-
ing Sections," so-called, each section comprising 13 officers and
183 men; and the " Volunteer Electrical Engineers l^" are organ-
ized as a battalion, having 29 officers and 547 men.
I do not wish to be misunderstood as ecommending or advo-
cating the organization of any specific force. My sole purpose
is to recommend the whole great question as one worthy of atten-
tion at the hands of the officers of the regular establishment and
of the members of this INSTITUTE.
There are some dozens of military electrical problems which
must go on through a long course ol' elaboration and develop-
ment in common with all other war methods and appliances.
and I therefore respectfully suggest to the AMERICAN INSTITUTE
OF ELECTRICAL ENGINEERS that it might be highly proper to con-
stitute a committee whose sole purpose should be to cooperate
with the various bureaus of the army and navy in connection
with the development and betterment of electrical war projects.
It is reasonable to anticipate that such a committee would be
heartily welcomed by, and highly useful to, the sister services
and the Government.
